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® Disposable filter for dental handpiece. 
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@ A filter is provided for a dental device of the 
type including a hand-held working portion which 
utilizes air and water and a utility supply portion 
which supplies air and water to the hand-held work- 
ing portion through respective air and water conduits 
therein. The filter comprises a filter body defining an 
air opening therethrough and a water opening there- 
through. The air and water openings are respectively 
positioned for alignment with corresponding air and 
water openings of at least one of a hand-held work- 
ing portion and a utility supply portion. The filter 
body has a filter medium for filtering air and water 
passing through the respective air and water open- 
ings thereof. 
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Background of the Invention 

The present Invention is directed generally to 
improvements In dental devices and more particu- 
larly to a novel and improved filter for filtering 
respective air and water utility supplies to a hand- 
held dental device. 

Many dental devices used by dentists utilize 
respective air and water supplies. Examples of 
such devices Include handpieces (i.e.. high speed 
dental drills), low speed air motors, syringes and 
scalers. Typically, such devices include a hand- 
held working portion with which some procedure is 
performed on the patient, and a utility supply por- 
tion, generally in the form of an elongate hose or 
tube through which air and water supplies to the 
hand-held portion are provided. The present ap- 
plication refers specifically to a high speed dental 
drill handpiece (hereinafter "handpiece") of the 
type which Includes an air driven turbine for rotat- 
ing a bur (i.e.. the drill bit) for drilling the teeth of 
the patient. 

Heretofore, the air and water supplied to the 
hand-held portion or handpiece of such dental de- 
vices has not been filtered. However, more recently 
there has been some concern regarding the pres- 
ence of airborne and/or waterborne contaminants in 
this environment. 

In a typical device from two (i.e., one air line 
and one water line) to four supply lines are pro- 
vided in both the utility supply and in the hand-held 
portion. In a handpiece (high speed drill) these 
lines include a drive air line and an air exhaust line 
for driving a turbine portion of the handpiece. A 
water line is provided in such handpieces in order 
to cool the bur and the tooth of the patient so as to 
avoid overheating of the tooth. In this regard, typi- 
cal rotational speeds of the burs of such hand- 
pieces are on the order of 400,000 rpm. It is 
generally preferred that the water supply be in a 
mist form, and to this end a secondary air line, 
often referred to as "chip air" is also often provided 
to mist the water from the water supply line as it 
leaves the handpiece. This chip air Is provided in 
one of two forms. In some handpieces, the chip air 
is bled off from the drive air supply conduit while in 
other handpieces, a separate utility line is provided 
for chip air. 

Many handpieces also include an optical open- 
ing through which a glass tube or fiber optic ele- 
ment Is inserted to provide light near the working 
end of the handpiece. In some cases such light is 
provided in the form of small electric lamp In the 
handpiece itself, in which case electrical connec- 
tors and conductors are provided in the handpiece 
and through the utility supply hose or tube. In other 
cases the lamp is provided near the end of the 
utility supply tube which carries appropriate elec- 
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trical conductors and or connectors for the lamp, 
and the illumination from the lamp is fed through a 
fiber optic light conductor or other suitable conduit 
which extends through the handpiece portion of the 

5 device. In either event, provision for some sort of 
lighting requires the provision of an additional 
through opening or conduit in both the hand-held 
portion and the utility supply portion of the dental 
device, and alignment thereof. 

70 Typically, such dental handpieces and their 

utility supply hoses or tubes are of relatively small 
diameter to facilitate easy grasping and maneuver- 
ing by the dentist. Accordingly, the space available 
within which to run the various supply lines or 

75 conduits, as well as the cross-sectional area avail- 
able for providing filtering for these lines is limited. 
More particularly, it will be recognized that the 
cross-sectional areas or diameters of the respective 
air and water utility supplies and their correspond- 

20 ing openings or conduits in tx>th handpiece and 
utility supply hose are smaller yet. 

As an additional matter, it is currently recom- 
mended that a sterilized handpiece be used for 
each patient, thereby requiring that the handpiece 

25 be removed from the utility supply hose and re- 
placed with a sterilized handpiece for each new 
patient. Under such circumstances, in order to 
maintain the sterile handpieces In a sterile con- 
dition, including the internal conduits for air and 

30 water, as well as to prevent cross-contamination of 
the utility supply hose or tube, we propose provid- 
ing a filter intermediate the hand-held portion and 
the utility supply portion of the dental device. We 
have further proposed filtering all of the supply 

35 lines which run from the utility supply to the hand- 
held portion of the device, that is. not only the drive 
air but also the exhaust air, as well as the water 
and the chip air, in installations were a separate 
chip air tine is provided in the utility supply. 

40 Heretofore, handpieces have been connected 

to utility supply hoses in one of two manners. One 
type of connection is a threaded one in which a 
threaded coupling sleeve is used intermediate the 
handpiece and the supply hose. Either the hand- 

45 piece has a plurality of tubes projecting longitudi- 
nally from its end part for insertion Into correspond- 
ing mating openings in the supply hose, or vice- 
versa, to interconnect the respective lines for air 
and water, as described hereinabove. The hand- 

50 piece and supply hose can also be coupled with a 
quick connect/disconnect type of coupling Such as 
bayonet coupling of the type shown in prior U.S. 
Patent No. 5,039,304. which Is commonly owned 
herewith. 

55 Therefore, the addition of a filter for the various 

air and water utilities to the handpiece must take 
into account the particular mating conduit end 
structures of the hand-held portion and supply 

2 



3 



EP 0 661 024 A2 



4 



hose, and also the mating coupling or connecting 
structures utilized in present dental devices. This is 
necessary in order to provide for retrofitting of a 
suitable filter to existing dental devices. Such con- 
siderations also apply at least in part to our pro- 
posed modified handpiece in which an additional 
end cavity portion is specifically provided for 
mounting such a filter element, such that the filter 
element will be interposed intermediate the air and 
water supply lines of handpiece and of the utility 
supply hose in operation. 

Objects and Summary of the Invention 

] Accordingly, it is a general object of this inven- 

tion to provide a novel and improved filter for a 
dental device. 

Briefly, and in accordance wig the foregoing, a 
filter is provided for a dental device of the type 
including a hand-held working portion which utilizes 
air and water and a utility supply portion which 
supplies air and water to said hand-held working 
portion through respective air and water conduits 
therein. The filter comprises a filter cartridge body 
defining an air opening running therethrough and a 
water opening running therethrough, said air and 
water openings being respectively positioned for 
alignment with corresponding air and water open- 
ings of one of a hand-held working portion and a 
utility supply portion; said filter cartridge having 
filtering means for respectively filtering air and wa- 
ter passing through the respective air and water 

/ openings thereof. 

Brief Description of the Drawings 

The features of the present invention which are 
believed to be novel are set forth with particularity 
in the appended claims. The organization and man- 
ner of operation of the invention, together with 
further objects and advantages thereof may best 
be understood by reference to the following de- 
scription, taken in connection with the accompany- 
ing drawings in whim like reference numerals iden- 
tify like elements, and in which: 

Fig. 1 is a perspective view of a dental device 
including a handpiece and utility supply hose, 
and provided with a filter in accordance witii the 
invention; 

Fig. 2 is an enlarged partial exploded perspec- 
tive view of the device of Fig. 1 ; 
Fig. 3 Is a partial sectional view through a filter 
cartridge and adapter in accordance with one 
form of the invention; 

Fig. 4 is a partial sectional view similar to Fig. 3 
illustrating a bayonet type connection; 
Fig. 5 is an end view of a filter cartridge in 
accordance with one form of the invention; 



Fig. 6 is a sectional view taken generally along 
the line 6-6 of Fig. 5; 

Fig. 7 is a sectional view taken generally along 
the line 7-7 of Fig. 5; 
5 Fig. 8 is a sectional view taken generally along 

the line 8-8 of Fig. 5; 

Fig. 9 Is an enlarged partial sectional view simi- 
lar to Fig. 7 showing an alternate form of a filter 
element in accordance with the invention; and 
10 Fig. 10 is an enlarged partial side elevation, 
partially in section, illustrating an assembled 
dental device similar to that of Fig. 1 , including a 
modified filter in accordance with the invention. 

IS Detailed Description of the Illustrated Embodiment 

Referring now to the drawings, and initially to 
Figs. 1 and 2, there is illustrated a dental device 20 
of the type which includes a hand-held working 
20 portion 22 and a utility supply hose or tube portion 
24 operatively coupled to the hand-held portion 22, 
In the illustrated embodiment the hand-held portion 
22 comprises a high speed dental drill handpiece 
(hereinafter referred to as "handpiece"). The hand- 
25 piece 22 receives both air and water supplies from 
the utility supply or hose 24. A hand-held working 
portion of a different sort, for example a low speed 
air motor, a syringe, or a scaler implement might 
be utilized with a similar utility supply 24 without 
30 departing from the invention! 

The utility supply, as best seen in Fig. 2 in- 
cludes elongated through tubes or conduits for 
. supplying air and water respectively to the hand- 
piece 22. In the illustrated embodiment, these air 
35 and water conduits include a drive air supply con- 
duit 26 and an exhaust air conduit 28 for supplying 
air to and exhausting air from a turbine (not shown) 
which drives a bur 30 of the handpiece, tills turbine 
being located in the head portion 32 of the hand- 
40 piece 22, Water is provided for cooling the bur 30 
and the tooth of the patient through a water supply 
conduit 34 and so-called chip air is provided 
through an air conduit 36. This chip air is used to 
mist or atomize the water, which has been supplied 
45 through the water conduit 34, at the head 32. In the 
handpiece 22 of Fig. 1 the water outiet is indicated 
generally at reference numeral 38 where it exits 
adjacent the head 32. 

Similar conduits are provided within the hand- 
so piece 22 for matingly engaging the open ends of 
the conduits just described in the utility supply 
hose 24. These conduits generally project out- 
wardly from the head so as to enter into the 
corresponding end openings of the hose conduits. 
65 These handpiece conduits include a drive air sup- 
ply conduit 38. an exhaust air conduit 40. a water 
conduit 42 and a chip air conduit 44. 



3 



5 



EP 0 661 024 A2 



6 



An additional optical opening or conduit is pro- 
vided through which a fiber optic or other light 
source may be provided to illuminate the work area 
adjacent the head 32. This light conduit is indicated 
by reference numeral 46 in the hose 24 and by 
reference numeral 48 in the handpiece 22. The 
Illumination is provided generally at a window or 
opening 50 adjacent the head 32 as shown in Fig. 
1. A suitable sealing gasket 52 may be provided 
intermediate the handpiece 22 and the utility sup- 
ply hose 24. 

The above-described structure is generally 
similar to that illustrated and described in U.S. 
Patent No, 5,039,305 which is commonly owned 
herewith, and In which the handpiece 22 directly 
couples to the utility supple hose 24 by means of a 
suitable adapter. 

Departing from what is shown in this prior 
patent, the present invention advantageously inter- 
poses a fitter cartridge 60 intermediate the hand- 
piece 22 and the utility supply hose 24. In the 
embodiment illustrated herein the filter cartridge 60 
is arranged to be held in an adapter 62. similar to 
the adapter shown in the above-reference patent, 
but lengthened somewhat in order to accommodate 
the filter cartridge 60. However, the filter cartridge 
60 could be accommodated within a modified 
handpiece 22 or within a modified utility supply 
portion 24. without departing from the invention. 

The filter cartridge 60 includes cartridge body 
64 which includes a plurality of through conduits 
generally aligned with the respective air and water 
conduits of the handpiece 22 on the one side and 
of the utility supply hose 24 on the other side, 
these latter conduits having been described 
hereinabove. The filter cartridge 60 in the illustrated 
embodiment has air and water conduits which at 
one end are generally identical in form to the open 
ends of the conduits of the supply hose 24 and at 
the other end are generally identical in form to the 
projecting conduits of the handpiece 22, such that 
the filter cartridge 60 directly interflts between the 
handpiece 22 and supply hose 24. To this end, an 
additional gasket 74 substantially identical to gas- 
ket 52 is interposed between the supply hose and 
the filter cartridge 60, while the first gasket 52 is 
interposed between the filter cartridge 60 and the 
handpiece 22. 

Referring also to Figs. 3-8, the conduits of the 
filter cartridge 60 are identified as follows: drive air 
supply 76, exhaust air 78, water 80, chip air 82 and 
optical or light 84. An O-ring 86 is provided in the 
Illustrated embodiment for sealing the exterior sur- 
face of the cartridge 60 with respect to a facing 
interior surface of the adapter 62, or of the hand- 
piece 22, when a modified handpiece for accom- 
modating the filter cartridge Is provided, as men- 
tioned above. 



As shown in Figs. 3 and 4. the adapter 62 is 
provided with suitable connectors at its ends for 
connection to the handpiece 22 on one side and to 
the supply hose 24 on the other side. The connec- 

5 tor for connection to the handpiece 22 comprises 
an internally threaded surface 88 configured for 
mating engagement with an external thread 90 of 
the handpiece 22. In the embodiment illustrated in 
Figs. 2 and 4, the connector for engagement with 

10 the supply hose 24 comprises quick connect or 
bayonet type connector 92. In this regard, the 
bayonet or quick connect type connector 92 and 
suitable mating pins (not shown) for engaging the 
same in the utility supply hose 24 are preferably as 

75 illustrated and described in the above-referenced 
U.S. Patent No. 5.039,304. In the embodiment illus- 
trated in Fig. 3. the adapter 62 includes a second 
externally threaded connector 94 for connection to 
a complementary thread (not shown) of a utility 

20 supply which is otherwise the same as the utility 
supply hose 24 illustrated in Fig. 2. In the illus- 
trated embodiment, the cartridge body 60 also in- 
cludes a somewhat enlarged diameter end portion 
96 for engagement with a corresponding mating 

25 shoulder or step portion 98 formed within the 
adapter 62 for engaging and positioning the filter 
cartridge therewithin. 

Referring now to Figs. 5-10. the cartridge body 
64 includes an annular circumferential groove 98 

30 for accommodating the O-rIng 86. As best viewed 
in Fig. 8, the light or optical conduit 48 comprises 
an elongate through opening through the cartridge 
body 64. An additional optical transmitting element 
such as a prism or fiber optic element 100 may be 

35 inserted in the opening 48 to enhance the transmis- 
sion therethrough and through the filter cartridge, 
so as to minimize the light loss through the filter 
cartridge. 

^ In the embodiment shown in Figs. 5-9, the filter 

40 cartridge is composed of first, second and third 
body portions, 102, 104 and 106. each of which 
compnses a generally cylindrical body. These 
body portions 102. 104, 106 are coaxially aligned 
and of the same outer diameter in the preferred 

45 embodiment illustrated. The body portions 102. 
104. 106 are spaced apart by narrow gaps, in 
which are fitted respective first and second filter 
elements 108. 110. The filter material selected for 
forming filter elements 108 and 110 will be of a 

50 selected porosity for excluding particles above a 
certain size. Various filter pore sizes might be 
selected in this regard, depending upon the type of 
viral, bacterial or other contaminants to be filtered. 
Referring briefly to Fig. 9. should an additional 

55 effective surface area of the filter be desired, an 
elongate tubular closed-ended portion of one or 
both filter elements might be formed extending into 
the conduit with which it is associated. One such 
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5. A filter according to claim 1 wherein said car- 
tridge is configured for interfitting within a cav- 
ity provided therefor in a hand-held working 
portion of a dental device at an end thereof 
which Is connectlble to a utility supply portion. s 

6. A filter according to claim 1 wherein said car- 
tridge body further includes an elongate 
through opening for transmitting light from a 
utility supply portion to a hand-held working io 
portion of a dental device. 

7. A filter according to claim 6 and further includ- 
ing an optical transmitting element extending 
longitudinally through said elongate through 15 
opening of said cartridge body for transmitting 
light from a utility supply portion to a hand- 
held working portion of a dental device through 

said filter cartridge. 

20 

8. A filter according to claim 6 and further includ- 
ing a through opening In said filter element for 
transmitting light therethrough. 

9. A filter according to claim 1 wherein said filter 25 
element comprises a relatively thin disc- 
shaped element extending transversely across 

said filter cartridge body. 

10. A filter according to claim 9 wherein said filter 30 
element includes a generally tubular, closed- 
ended portion extending into at least one of 

said air and water openings in said filter car- 
tridge body for increasing the effective surface 
area of said filter element. 35 

11. A filter according to claim 9 and further includ- 
ing a second filter element comprising a rela- 
tively thin disc-shaped element extending 
transversely across said cartridge body and 40 
axlally spaced from the first filter element. 

12. A filter according to claim 9 wherein said car- 
tridge body comprises first and second co- 
axially aligned body portions closely axially 4s 
spaced for mounting said filter element there- 
between. 

13. A filter according to claim 1 wherein said car- 
tridge body is smaller In cross-sectional di- 50 
menslons than mating end parts of a hand-held 
portion and a utility supply portion of a dental 
device, to thereby permit a relatively smooth 
merger of external surfaces thereof with said 

filter cartridge operatively interposed there- 55 
between. 



14. A filter according to claim 1 wherein said car- 
tridge body comprises a plurality of coaxially 
aligned, stacked body portions and wherein a 
plurality of filter elements are provided each 
intermediate respective ones of said cartridge 
body portions. 

15. A dental device comprising: a hand-held work- 
ing portion which utilizes air and water and a 
utility supply portion which supplies air and 
water to said hand-held working portion 
through respective air and water conduits 
therein; a filter cartridge including a cartridge 
body having a longitudinal axis and defining an 
air opening running longitudinally through said 
cartridge body and a water opening running 
longitudinally through said cartridge body, said 
air and water openings being respectively posi- 
tioned for alignment with ends of correspond- 
ing air and water openings of air and water 
conduits in facing ends of said hand-held work- 
ing portion and said utility supply portion, re- 
spectively: and at least one filter element 
mounted within said filter cartridge and inter- 
posed across the respective air and water 
openings thereof for respectively filtering air 
and water passing therethrough between said 
hand-held working portion and said utility sup- 
ply portion: said filter cartridge being config- 
ured for mounting intermediate air and water 
connections of said hand-held working portion 
and said utility supply portion. 

16. A dental device according to claim 15 and 
further including adapter means having an 
adapter body configured for mounting said fil- 
ter cartridge therewithin and connector means 
for mounting said elongate body intermediate 
said hand-held working portion and said utility 
supply portion of a dental device. 

17. A dental device according to claim 15 wherein 
said cartridge is configured for interfitting with- 
in a cavity provided therefor in said hand-held 
working portion at an end thereof which is 
connectlble to said utility supply portion. 

18. A dental device according to claim 15 wherein 
said cartridge body further includes an elon- 
gate through opening for transmitting light from 
said utility supply portion to said hand-held 
working portion. 

19. A dental device according to claim 15 and 
further including an optical transmitting ele- 
ment extending longitudinally through said 
elongate through opening of said cartridge 
body for transmitting light from said utility sup- 
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extended tubular closed-ended portion of the filter 
elennent 108 is indicated at reference numeral 112 
In Fig. 9.and extends into the conduit 42, 

Fewer or more such filter elements and a cor- 
responding number of body portions might be pro- 
vided as desired without departing from the inven- 
tion For example, it is possible that one of the filter 
elements 108, 110 may serve to filter the water line 
while the other might serve to filter the three air 
lines or conduits. On the other hand, both of the 
filter elements 108 and 110 may extend across and 
filter all of the air and water lines or conduits, if 
desired in a particular application. In any event, all 
of the filter elements are provided with through 
openings through which the optical channel 84 
and/or an optical element 100 contained therein 
may pass unimpeded as illustrated in Fig. 8. 

In the embodiment shown in Fig. 10, a single 
filter, element 110 is positioned between two car- 
tridge body portions 102a, 106a. It should be noted 
that the partial section shown in Fig. 10 is devel- 
opmental in form, indicating a development or sec- 
tion which bisects the drive air supply conduit 76 
and the water conduit 80. A portion of the optical 
conduit 48 of the handpiece 22 is also shown in 
Fig. 10, entering the filter cartridge 60. 

In the illustrated embodiments, the body por- 
tions 102, 104 and 106 or 102a, 106a are generally 
coaxially aligned and have their outer circumfer- 
ences or peripheries aligned. Similarly, the filter 
elements 108 and 110 preferably comprise rela- 
tively thin disk-shaped circular elements which are 
coaxially aligned with the filter cartridge body 64 
and which have outer diameters sized the same as 
the outer diameter of the filter body 64 and its 
body portions 102, 104 and 106. or 102a and 106a. 
Thus, an external surface of the filter body is 
substantially continuous and cylindrical in form with 
the exception of the projecting holding portion 96 
and the O-ring receiving groove 98. Also, the filter 
cartridge has smaller external cross-sectional di- 
mensions than those of the handpiece 22 and 
utility hose 24. Accordingly, as shown in Fig. 1, the 
dental device incorporating the filter cartridge 60 
operatively interposed between handpiece 22 and 
utility hose 24 is permitted a smooth merger of its 
} external surfaces. 

While particular embodiments of the invention 
have been shown and described in detail, it will be 
obvious to those skilled in the art that changes and 
modifications of the present invention, in its various 
aspects, may be made without departing from the 
invention in its broader aspects, some of which 
changes and modifications being matters of routine 
engineering or design, and others toeing apparent 
only after study. As such, the scope of the inven- 
tion should not be limited by the particular embodi- 
ment and specific construction described herein 



but should be defined by the appended claims and 
equivalents thereof. Accordingly, the aim in the 
appended claims is to cover all such changes and 
modifications as fall within the true spirit and scope 
5 Of the invention. 

Claims 

1. A filter for a dental device of the type including 
10 a hand-held working portion whim utilizes air 

and water and a utility supply portion which 
supplies air and water to said hand-held work- 
ing portion through respective air and water 
conduits therein; said filter comprising: a filter 

16 cartridge including a cartridge body having a 

longitudinal axis and defining an air opening 
running longitudinally through said cartridge 
body and a water opening running longitudi- 
nally through said cartridge body, said air and 

20 water openings being respectively positioned 

for alignment with ends of corresponding air 
and water openings of air and water conduits 
in facing ends of a hand-held working portion 
and a utility supply portion, respectively: and 

25 at least one filter element mounted within said 

filter cartridge and interposed across the re- 
spective air and water openings thereof for 
respectively filtering air and water passing 
therethrough between a hand-held working 

30 portion and a utility supply portion of a dental 

device; said filter cartridge being configured for 
mounting intermediate air and water connec- 
tions of a hand-held working portion and a 
utility supply portion of a dental device. 

35 

2. A filter according to claim 1 and further includ- 
ing adapter means having an adapter body 
configured for mounting said filter cartridge 
therewithin and connector means for mounting 

40 said elongate body intermediate a hand-held 

working portion and a utility supply portion of a 
dental device. 

3. A filter according to claim 2 wherein said con- 
45 nector means include first connector means 

located and configured for cooperatively inter- 
fitting with a mating connector on a hand-held 
working portion of a dental device and second 
connector means located and configured for 
50 cooperatively interfitting with a mating connec- 

tor on a utility supply portion of a dental de- 
vice. 

4. A filter according to claim 3 wherein said first 
55 and second connector means comprise thread- 
ed surfaces formed at opposite ends of the 
body of said adapter means. 
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p)y portion to said hand-held working portion 
through said filter cartridge. 

20. A dental device according to claim 18 and 
further including a through opening in said s 
filter elennent aligned with said through open- 
ing in said cartridge body. 

21. A dental device according to clainn 15 wherein 

said filter element comprises a relatively thin io 
disc-shaped element extending transversely 
across said filter cartridge body. 

22. A dental device according to claim 15 wherein 

said filter element includes a generally tubular, is 
closed-ended portion extending into at least 
one of said air and water openings in said filter 
cartridge body for increasing the effective sur- 
face area of said filter element. 

20 

23. A dental device according to claim 21 and 
further including a second filter element com- 
prising a relatively thin disc-shaped element 
extending transversely across said cartridge 
body and axially spaced from the first filter 25 
element. 



openings of at least one of a hand-held work- 
ing portion and a utility supply portion; said 
filter body having filtering means for filtering air 
and water passing through the respective air 
and water openings thereof. 



24. A dental device according to claim 21 wherein 
said cartridge body comprises first and second 
coaxially aligned body portions closely axially 30 
spaced for mounting said filter element there- 
between. 



25. A dental device according to claim 1 5 wherein 

said cartridge body comprises a plurality of 35 
coaxially aligned, stacked body portions and 
wherein a plurality of filter elements are pro- 
vided each intermediate respective ones of 
said cartridge body portions. 

40 

26. A dental device according to claim 15 wherein 
said cartridge body has smaller cross-sectional 
dimensions than mating end parts of said 
hand-held portion and said utility supply por- 
tion to permit a smooth merger of external 45 
surfaces thereof with said filter cartridge oper- 
atively interposed therebetween. 

27. A filter for a dental device of the type including 

a hand-held working portion which utilizes air 50 
and water and a utility supply portion which 
supplies air and water to said hand-held work- 
ing portion through respective air and water 
conduits therein; said filter comprising: a filter 
body defining an air opening therethrough and 56 
a water opening therethrough, said air and 
water openings being respectively positioned 
for alignment with corresponding air and water 



7 

BNSOOCID- ^P_0661024A2.L> 



EP 0 661 024 A2 




BNSCXXJIO: <EP_0661024A2_I_> 



8 



EP 0 661 024 A2 



FIG. 3^^ ^ 





"BNSDOCIO: <EP_0661024A2_L> 



EP 0 661 024 A2 




BNSOOCrD: <EP_0661024A2J_> 



10 



JEuropaisches Patentamt 
Eur pean Patent Office 
Office europeen des brevets 



® EUROPEAN PATENT APPLICATION 

© Appiication numijer: 9412030^6 © int. CI*: A61C 1/00, A61 C1/1 8 



(S) Date of filing: 21.12.94 



@ Priority: 29.12.93 US 176112 


@ Applicant: Dentsply Research and 
Development Corporation 


@ Date of publication of application: 


Lakeview and Clarke Avenues 


05.07.95 Bulletin 95/27 


Milford, Delaware 19963 (US) 


@ Designated Contracting States: 


@ Inventor: Novak, Eugene J. 


DE FR GB IT SE 


1048 inverrary Lane 
Deerfleld, 


@ Date of deferred publication of the search report: 


Illinois 60015 (US) 


13.09.95 Bulletin 95/37 




0 Representative: Wachtershauser, Giinter, Prof. 
Dr. 

Patentanwalt, 






Tal 29 




D-80331 Munchen (DE) 



@ Disposable filter for dental handpiece. 



® A filter is provided for a dental device of the 
type Including a hand-held working portion which 
utilizes air and water and a utility supply portion 
which supplies air and water to the hand-held work- 
ing portion through respective air and water conduits 
therein. The filter comprises a filter body defining an 
air opening therethrough and a water opening there- 
through. The air and water openings are respectively 
positioned for alignment with corresponding air and 
water openings of at least one of a hand-held work- 
ing portion and a utility supply portion. The filter 
body has a filter medium for filtering air and water 
passing through the respective air and water open- 
ings thereof. 
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spaced for mounting said filter element therebe- 
tween. 
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25. A dental device according to claim 15 wherein said 
cartridge body (64) comprises a plurality of coaxi- s 
ally aligned, stacked body portions and wherein a 
plurality of filter elements are provided each inter- 
mediate respective ones of said cartridge body por- 
tions. 

10 

26. A dental device according to claim 15 wherein said 
cartridge body (64) has smaller cross-sectional 
dimensions than mating end parts of said hand- 
held portion (22) and said u^itty supply portion (24) 

to permit a smooth merger of external surfaces is 
thereof with said filter cartridge (60) operatively 
interposed therebetween. 



Patentanspruche 

1. FilterfQrelnedentaleVbrrichtungderArt.dieeinen 
Hand-Arbeltsteil (22). der Luft und Wasser ven^ven- 
det. und einen Betriebsmitlelversorgungsteil (24) 
umfaQt, welcher Luft und Wasser zu dem Hand- 
Artjeitstell (22) Oberjeweilige l^- und Wasserka- 
naie darin zufOhrt; wobei der f=ilter eine Rlterpa- 
trone (60) umfaGt in der mindestens ein 
Filterelement angebracht ist und einen Patronen- 
kOrper (64) umfaGt, der eine Ungsachse aufweist 
und eine der LSnge nach durch den Patronenkdr- 
per (64) verlaufende Wteserdffnung d^iniert 
dadurch gekennzeichnet. daB der P^tronentorper 
(64) f«-ner eine Luftttfffnung def iniert. die der Lange 
nach durch den PatronenkOrper (64) vertauft, wobei 
die lajft- und WasserOffnungen jeweils so angeord- 
net sind. daB sie auf die Enden der entsprechenden 
Luft- und Wasseroffhungen der Luft- und Wteser- 
kanaie In gegenOberliegenden Enden eines Hand- 
ArbeHsteils (22) bzw. eines Betriebsmittelversor- 
gungsleils (24) ausgerichtet sind; und daB minde- 
stens ein Filterelement Qber den jeweiligen Luft- 
und WasserOffhungen de r Rltenjatrone ( 60) y».m 
nitem von Luft bzw. Wasser, die hindurchstrOmen. 
^zwisch e n el QCT Hand-ArbertstPii ( o^ } und einen 
Betnebsmittd versorgungsteil (24) einer dentale n 
'^"''^"r^^getugt ist: wobei die Filteroatrone 
Jbuj zum Mfestigen von zwischenliegenden Luft- 
und WasseranschlQssen eines Hand-Arbeltstells 
(22) und eines BetriebsnMelversorgungstetls (24) 
einer dentalen Vonlchtung ausgelegt fet 



3- RIter nach Anspruch 2, wbei die Steckverbin- 
dungsvorrichtung eine erste Steckverbindungsvor- 
nchtung. die zum gemeinsamen Eingriff m'rt einem 
Gegenverbindungsstecker an einem Hand-Aibeit- 
steil (22) einer dentalen Vomchtung angeordnet 
und ausgelegt ist und eine zweite Steckverbin- 
dungsvorrichtung, die zum gemeinsamen Eingriff 
mit einem Gegenverbindungsstecker an einem 
Belriebsmittelversorgungsteil (24) einer d ntalen 
VcMTichtung angeordnet und ausgelegt ist, umfaBt 

4. RIter nach Anspruch 3. wobei die erste und die 
zweite Steckverbindungsvorrichtung Gewindeober- 
fl§chen umfessen. die an entgegengesetzten 
Enden des KOrpers der Adapten«)rrichtung (62) 
ausgebiklet sind. 
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5. RIter nach Anspruch 1 , wobei die Patrone (60) zum 
Einsetzen in einen Hohlraum ausgelegt ist, der 
dafOr in einem Hand-Aibeitsteil (22) einer dentalen 
Vorrichtung an einem Ende davon. das mit einem 
Betnebsmittelversorgungsteil (24) verbindbar ist 

25 vorgesehen ist. 

6. RIter nach Anspruch 1. wobei der Patron nkOrper 
(64) ferner eine langgestreckte Durchgangs6ffnung 
zum Ubertragen von Ucht von einem Betnebsmit- 
telversorgungsteil (24) zu einem Hand-Arbeitsteil 
(22) einer dentalen Vbnrfchtung umfaBt. 

RIter nach Anspruch 6, welcher ferner ein opti- 
sches Obertragungselement umfaBt. das sich der 
Unge nach durch die langgestreckte Durchgangs- 
Offfnung des Patronenkdrpers (64) erstreckt, zum 
Ubertragen von Ucht von einem Betnebsmittelver- 
sorgungsteil (24) durch die RIterpatrone (60) Nn- 
durch zu einem Hand-Arbeltsteil (22) einer 
dentalen Vonlchtung. 

8. RIter nach Anspruch 6. weteher ferner ane Durch- 
gangsMhung in dem Rterelement zum Obertra- 
gen von Ucht durch diese hindurch umfaBt 

9- Filter nach Anspaichl. wobei das RIterelement ein / 
relativ dunnes scheibenf6rmiges Element umfaBt / 
das s\(A\ quer (ttser den Filterpatronenkdrper (64) | 
erstreckt. \ 
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2. RIter nach Anspruch 1 . welcher femer eine Adap- 
tervorrichtung (62) mit einem AdapterkOrper. der 
zum Befestigen der RIterpatrone (60) darin ausge- 
legt ist, und eine Steckverbindungsvorrichtung zum 
Befestigen des langgesfreckten KOrpeis zwischen 
in m Hand-Arbeitsteil (22) und einem Betnebsmit- 
telversorgungsteil (24) einer dentalen Vorrichtung 



m RIter nach Anspruch 9, wobei das RIterelement 
einen im allgemeinen rOhrenfOrmigen, stirnseitig 
geschlossenen Teil umfaBt. der sich zum Erhohen 
der wirksamen Oberfiache des Filterelements in 
ss mindestens eine der Luft- und WasserOffnungen in 
dem RIterpatronenkOrper (64) erstreckt. 

11. RIter nach Anspruch 9. welcher ferner ein zweites 
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Filterelement mit einem relativdQnnen scheibenfOr- 
migen Element umfaBt das sich quer Qber den 
Patronenkfirper (64) ersft:eckl und axial vom ersteh ' 
Filterelement beabstandet ist. ' 

5 

12. Filter nach Anspruch 9. wobei der Patronenkfirper 
(64) einen ersten und einen zweiten koaxial ausge- 
rlchteten KOrperteil, die axial eng beabstandet sind, 
zum Befestigen des RIterelements dazwischen 
umfaSt. to 

13. Filter nach Anspruch 1. wobei der Patronenkdrper 
(64) in den Querschnittsabmessungen Kleiner ist 
als die passenden Endteile eines Handteils und 
eines Betriebsmitlelversorgungsteils (24) einer is 
dentalen Vorrichtung, um dadurch einen relativ 
glatten ZusammenschluB von deren duBeren Ober- 
fldchen mit derfunktionsfahig dazwischen angeoid- 
neten RHerpatrone (60) zu ermOglichen. 

20 

14. Filter nach Anspruch 1. wobei der PatronenkOrper 
(64) eine Vielzahl von koaxial ausgerichteten, 
gestapelten KOrperteilen um^Bt und wobei eine 
Vielzahl von Rlterelementen Jewells zwischen den 
betreffenden der PatronenkOrperteile vorgesehen 25 
sind. 

15. Dentale Vorrichtung. umfassend einen Hand- 
Arbeitsteil (22), der Luft und VViasser venvendet 
und einen Betriebsmittelversorgungsteil (24), der 30 
Luft und Wasser zu dem Hand-Arbeitsteil (22) Qber 
jeweilige Luft- und Wasserkanaie darin zufOhrt; 
eine Filterpatrone (60). in der mindestens ein Filter- 
element angebracht tst und die einen Patronenk5r- 
per (64) umfaBt, der eine Langsachse aufweist und 3s 
eine der Ldnge nach durch den PatronenkOrper 
(64) verlaufende Wasseroffnung definiert. dadurch 
gekennzeichnet, daB der PatronenkOrper (64) fer- 

ner eine LuftOffnung definiert die der Ldnge nach 
durch den PatronenkOrper (64) verlduft. wobei die 40 
Luft- bzw. WasserOffnungen so angeordnet sind, 
daB sie auf die Enden von entsprechenden Luft- 
und WasserOffnungen der Luft- und Wasserkanaie 
in gegenuberliegenden Enden des Hand-Arbeits- 
tails (22) bzw. des Betriebsmittelversorgungsteils 4S 
(24) ausgerichtet sind; und daB mindestens ein Rl- 
terelement Qber den jeweiligen Luft- und Wasser- 
Offnungen des PatronenkOrpers (64) zum RItern 
von Luft bzw. Wasser, die hindurchstrOmen. zwi- 
schen den Hand-Art)eitsteil (22) und den Betriebs- so 
mittelversorgungsteil (24) eingefQgt ist; wobei die 
RIterpatrone (60) zum Befestigen von zwischenlie- 
genden Luft- und WasseranschlQssen des Hand- 
Arbeitsteils (22) und des Betriet)smittelversor- 
gungsteils (24) ausgelegt ist ss 

16. Dentale Vorrichtung nach Anspruch 15, welche fer- 
ner eine Adaptervorrichtung (62) mit anem Adap- 



terkCrper. der zum Befestigen der RIterpatrone (60) 
darin ausgelegt ist. und eine Steckverbindungsvor- 
richtung zum Befestigen des langgestreckten KOr- 
pers zwischen dem Hand-Arb itsteil (22) und dem 
Betriebsmittelversorgungsteil (24) einer dentalen 
Vorrichtung umfaBt. 

17. Dentale Von^ichtung nach Anspruch 15, wobei die 
Patrone (60) zum Einsetzen in einen Hohlraum 
ausgelegt isL der daf Qr In dem Hand-Arbeitsteil (22) 
an einem Ende davon, das mit dem Betriebsmittel- 
versorgungsteil (24) veri3indbar ist. vorgesehen ist 

18. Dentale Vomchtung nach Anspruch 15. wobei der 
PatronenkOrper (64) ferner eine langgestreckte 
DurchgangsOffnung zum Obertragen von Licht von 
dem Betriebsmittelversorgungsteil (24) zu dem 
Hand-Aibeitsteil (22) umfaBt 

19- Dentale Von-ichtung nach Anspruch 15. welche fer- 
ner ein optisches Obertragungselement umfaBt, 
das sich der Lange nach durch die langgestreckte 
DurchgangsOffnung des PatronenkOrpers (64) 
erstreckt. zum Obertragen von Licht von dem 
Betriebsmittelversorgungsteil (24) durch die RIter- 
patrone (60) hindurch zu dem Hand-Arbeitsteil (22). 

2a Dentale Vonrichtung nach Anspruch 18, welche fer- 
ner eIne DurchgangsOffnung in dem RIterelement 
umfaBt die auf die DurchgangsOffnung in dem 
PatronenkOrper (64) ausgerichtet ist. 

21. Dentale Von-ichtung nach Anspruch 15. wobei das 
RIterelement ein relativ dQnnes scheibenfdnniges 
Element umfaBt das sich quer Qber den Rlterpatro- 
nenkOrper (64) erstreckt. 

22. Dentale Vorrichtung nach Anspruch 15. wobei das 
RIterelement einen im allgemeinen rOhrenfOrmi- 
gen. stimseitig geschtossenen Tell umfaBt, der sich 
zum ErhOhen der wirksamen Obeif Idche des RIter- 
elements in mindestens eine der Luft- und Wasser- 
Offnungen in dem RIterpatronenkOrper (64) 
erstreckt 

23. Dentale Vorrichtung nach Anspruch 21, welche fer- 
ner ein zweites RIterelement mit einem relativ dOn- 
nen scheibenfOrmlgen Element umfaBt. das sich 
quer Ctoer den PatronenkOrper (64) erstreckt und 
axial vom ersten RIterelement beabstandet ist. 

V. Dentale Vorrichtung nach Anspruch 21. wobei der 
PatronenkOrper (64) einen ersten und einen zwei- 
ten koaxial ausgerichteten KOrperteil. die axial eng 
beabstandet sind. zum Befestigen des RIterele- 
ments dazwischen umbBt 

15. Dentale Vorrichtung nach Anspruch 15, wobei der 
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PatronenkOrper (64) eine Vielzahl von koaxial aus- 
gerlchteten, gestapelten Kdrperteilen umfaSt und 
wobei eine Vielzahl von Filterelementen jeweils 
zwischen den betreffenden der PatronenkOrperteile 
vo^esehen 8ind. , yji^Y 

26. Dentale Vomchtung nach Anspruch 15, wobei der 
Patronentorper (64) Meinere Querschnitlsabmes- 
sungen aufwelst als die passenden Endteile des 
Handteils (22) und des Betriebsnnittelversorgungs- io 
teils (24). um einen glatten ZusammenschluB von 
deren duBeren Oberfiachen mit der funklionsfahig 
dazwischen angeordneten Filterpatrone (60) zu 
ermdgllchen. 

IS 

Revendications 

1 - Filtre pour Instrument dentatre du type oomprenant 
une partie de travail tenue k la main (22) qui utilise 
de I'air et de Teau et une partie de source d'alimen- 20 
tation (24) qui alimente en air et en eau ladite partie 
de travail tenue k la main (22) via des conduits d*air 
et d'eau respectifs en son sein ; tedit filtre conrpre- 
nant une cartouche de filtre (60) dans laquelle au 
moins un 6l6ment de filtre est mont6 et comprenant 2S 
un corps de cartouche (64) ayant un axe longitudi- 
nal et ddfinissant une ouverture d'eau s*6tendant 
longitudinalement k travers ledit corps de carfou- 
Che f64), caract6ris6 en ce giiA to norpo Hi> cartou- 
che (64) d^lnit ^element une ouverture d'air 30 
s'^tendant k>ngitudinalement k travers ledit corps 
de cartouche (64), de mani^re que lesdites ouver- 
tures d'air et d'eau soient respectivement position* 
n^es pour un alignement avec des extr^mit^ 
d'ouvertures d'air et d'eau correspondarttes de con- 3S 
duits d'air et d'eau dans des extr^mltte se faisant 
face d'une partie de travail tenue k la main (22) et 
d'une partie de source d'alimentation (24). respecti- 
vement : et en ce qu'au moins un 6l6ment de filtre 
est intercal6 en travers des ouvertures d'air et d'eau 4o 
respectives de la cartouche de filtre (60) pour f iltrer 
respectivement fair et I'eau passant k travers entre 
une partie de travail tenue k la main (22) et une par- 
tie de source d'alimentation (24) d'un instrument 
dentalre ; ladite cartouche de filtre (60) 6tant conf i- 4S 
gur^e pour un montage entre des connexions d'air 
et d'eau d'une partie de travail tenue k la main (22) 
et d'une partie de source d'alimentation (24) d'un 
insti-ument dentalre. 

so 

2. Filtre selon la reverKfication 1 et comprenant 6gale- 
ment un moyen d'adaptateur (62) conportant un 
corps d'adaptateur configur6 pour un montage de 
ladite cartouche de filtre (60) en son sein et un 
mpyen de raccord pour monter ledit corps allonge s$ 
entre une partie de travail tenue k la main (22) et 
une partie de source d'alimentation (24) d'un instru- 
ment dentaira 



3. RItre selon la revendication 2, dans lequel ledit 
moyen de raccord comprend un premier moyen de 
raccord positionn^ et configure pour un emboTte- 
ment mutuel de coop6rati n avec un raccord cor- 
respondant sur une partie de travail tenue ^ la main 
(22) d'un instrument dentalre et un second moyen 
de raccord positionn^ et configure pour un emboT- 
tement mutuel de cooperation avec un raccorcl cor- 
respondant sur une partie de source d'alimentation 
(24) d'un instrument dentaire. 

4. RItre selon la revendication 3, dans lequel lesdits 
premier et second moyens de raccords compren- 
nent des surfaces f ilet6es formtes aux extr6mit6s 
oppos6es du corps dudit moyen d'adaptateur (62). 

5. RItre selon ia revendication 1, dans lequel ladite 
cartouche (60) est conf Igur6e pour un emboTtement 
mutuel au sein d'une cavit6 pr6vue pour elle dans 
une partie de travail tenue k la main (22) d'un ins- 
trument dentaire k une extremity qui peut §tre 
relite k une partie de source d'alimentation (24). 

6. RItre selon la revendication 1, dans lequ I ledit 
corps de cartouche (64) comprend ^element une 
ouverture f aversante allong^e pour tiansmettre de 
la lumi^re d'une partie de source d'alimentation 
(24) k une partie de travail tenue k la main (22) d un 
instirument dentaire. 

7. RItre selon la revendication 6 et comprenant 6gale* 
ment un 6l6ment de transmission optique s'^ten- 
dant longitudinalement k travers ladite ouverture 
traversante allongte dudit corps de cartouche (64) 
pour transmetb-e de la luml^re d'une partie de 
source d'alimentation (24) k une partie de travail 
tenue k la main (22) d'un instrument dentaire k tra- 
vers ladrte cartouche de filtre (60). 

8. RItre seton la revendication 6 et comprenant ^ele- 
ment une ouverture traversante dans ledit §l6ment 
de f ilti'e pour transmetti^e de la Iuml6re au travere. 



9. RItre selon la revendication 1 , dans lequel ledit ce- 
ment de flHre comprend un klkment en forme de 
disque relativement mince s'6tendant tiansversale- 
ment en travers dudit corps de cartouche de filtre 
(64). 

ia RItre selon la revendication 9, dans lequel ledit ele- 
ment de filtre comprend une partie k extr6mit6 fer- 
m6e, g^n^ralement tubulaire, s'^tendant dans au 
moins Tune desdrtes ouvertures d'air et d'eau dans 
ledit corps de cartouche de filtre (64) pour accroTtre 
la surface effective dudit 6l6ment de filtre. 

11. RItre selon la revendication 9 et oomprenant ^al - 
ment un second 6l6nrient de filtre comprenant un 
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